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Abstract of JP2004070288 
PROBLEM TO BE SOLVED: To provide an 
optical transmission apparatus for enhanced 
optical transmission by giving a periodical surface 
profile to a metal film which can not be realized in 
a conventional type and allowing the metal film to 
firmly couple with incident rays. 
SOLUTION: The apparatus includes a metal film 
having a first surface and a second surface, at 
least one aperture formed in the metal film and 
penetrating from the first surface to the second 
surface, and a periodically varying surface profile 
formed on at least one of the first and second 
surfaces of the metal film. The light incident to 
one surface of the metal film interacts with the 
surface plasmon mode on at least one surface of 
the metal film, which enhances transmission of 
light to at least one aperture in the metal film. The 
film may have a single aperture or a plurality of 
periodically arranged apertures. The apparatus is 
further equipped with a wavelength selective 
optical filter, spatial optical filter, condenser, 
proximity scanning optical microscope apparatus, 
and a mask for photolithography. 
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€> L , F^PJ^^i:^M#^^t>cll^i:cDj;t^ffim^:^^T-$.5A' s , P) P N £ & < It 

siitj*jB*cKi5a!i$ti5{ftBicEH*nT^*^nff, m p m t m. m m m i& & n t it m 

[ 0 0 9 5 ] 

jfi K 43 ^ T It „ * f§ l£ # £> ?> f & 73 e iH , 0 1 8 Ofii 5 1 # <D ~ O <D m M W « ifi 50 
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raW#!Kfcift^ffiHfc:}3^T<D#£fc. H 1 8®ffii5 2 II © ~ o £> ?ij |W| M L T ft 
[ 0 0 9 6 ] 

[ 0 0 9 7 ] 

£)M^*ij3l£f'Jfl!bT02 0fc^t"$imM*aW«tg;&Wir3ft^7^;l/*-7 0 
ff8«hft, IffiOJ: a ic^SStifc^f I? l 0«»«©£9&3£if#7 2 ± K B 2 
h5©*«»SU, 5#«7 2ii@e«7 4 ElSI?nSOA'!lf$tl/\ ft ^ IS ? 1 0 <D 

[ 0 0 9 8 ] 

a20C*^T, fi£ IS « ft 3^ 7 ;l/ £ — 7 0OSIKlil4i8N*aL, ft ^ 7 ^ ;l/ £ 
-7 0AOAI^ftIl±IINCMt5ftl8Tlto ft^7^;l/*-7 0 * HI iK fl H b 
TAIfte^IlL, 013, 01 4feilf0i 6titJ:?l;:> ftfSil£tf£3fi£)[181ft£ 

olSPtlSfflWSffiigttSttS, 4> * < tt-o«SI%tt5#l7^;l/A^^^, 

itston7^;^-^ii:5e)M^©sitsfcfiL, =t tomizmyiLtcXM 

n ic m ~5 f T H & "C # 5 o 
[ 0 0 9 9 ] 

± 12 © as fi »9i mm* s ft ^ ^ -< ;v * - 7 0 « , as «u Rra3t«43«tt;s«[S)fc« 

tSLTfffltSCttf-etS. £ © ft ^ 7 -i- ^ 2 - 7 0 £> f ij «£ «: , WtfftfcAftfftfctf 
tT*$3 ( # jfB : Ji IB H . Ra e t he r) . S 6 K „ SffiWSIf ttt^^SItliffi 

o 

[0100] 

* fg 0J! # ffi t« T 3 ft ^ 7 ^ ;V * - © ffi © M tfd t LT^P^f 7^;^-i^5„ £ H ft 
^ 7 -f Jl f - it , 7-r>l/*-©«Blc}9ofca«bfcffiH-efifi*«J:tf:gL< tt e SI ft © 

[0101] 

*fgi05K)t^7^;^-(J±!20J; 9 tc, JS Jfi « £ S ^ « * tr $ ® «r & # # « 8! 

m w » ff^ # m p n o se tt «fc t>* g l < a *b m * s a s c t k «t o . 01 8 « * a* 0 

1 3 csti 5 ffijtoJt/tftB-e:^;!/* — *iibTe3M£nfc£Mifttf>i&:S, *5 <fc 

a & m y 4 >i> a ± \n %> v> r , i/^^5Ji£filt^^TfcH)l«ciBiLftiqi:iii, 

* fc tt , # II 111 1" £ 5 &c B 2 ^ 5 £ h T- # 3 = CI <D BE B lc 43 ^ T , Sffi#^fl^t*c. 

CTSi^filyb^USo STc, «iB»»J|gttWJB»l!WK:E«snfclllPi:WmbTV'»av'» 
« Rff T tt s Hfl P * ii b T <r> $ u> £ 3M tt 58 £ b ft ^ „ 
[0 1 0 2] 

* m <d & m ft ¥ 7 4 )V z — it , iSLTfitsatt't^i, s fc, 

£ t>\ 3g L < & , ^HHBB5«JO»»i:ftJSEfiiMfe#i:**S^bJ:5i:*S-rs*6, 0 

2 0tcjS-r«fc-3KEHERrfliK:iS«-rsc: i: T* # 3 =, 
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mcoytmm^a. m&cofflmvi, -r^t>t>, ^^nns fc « v ^ z um.mm\n^s^xy << ^ 

nfcjgfijlWtt^^-r = # M : R . Ul r i ch, ^ :x © ^ fig ffi # 

6t?OiI (F a r - I n f r a e d Properties Of Metal 1 i 
cMesh And Its Complimentary Structure)", 
Infrared Physics, # 7 , H 37-55 (1967); L. 
C. Bo t t en ffi, " «HiCeit58f1t^'J y H : Iltii (I nduc t 
ive Grids In The Resonant Region:Theory 
And Experiment)", International Journal 10 
of Infrared and Millimeter Waves, #6, fH 7 ^ , 
151 1-575 (1985). 
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zmr commie is^T^mmtiH <d mm* mj£? % * 
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#f§B,E©flfe©ffl;££:LT0 2 1 tm 2 2 (C/TtI)tgIA^§o I i n c i d e n t © ^ 
Ep-c-'S^£tl3fttf7 , c^ JS ?l oEAStS. ft ^ IS ? 1 0«2llfi8 0±»c«t»Lfc&S 
7^1/A20*tt5 o 02 lCStiiK, ^|7^1/A2 OliSSMP 3 0 20 
, fro. '>&<£&*-© — •o©a®±tciHH^nfc^^WIS^J^*ffi#^IB^4 0^*-r 
§o ^^M«ffi#^JBt«c4 Ofc*S-&Lfc»,'*3fctt*»©IHn3 0*iIi;T\ »H<tt 

2 1C&W1-? &o 43 , B2 2C^ti9t#- OHP3 0%&l7-f ;PAERlJTt>I^ 
o CC-pB#-0)t7 7'fA-8 2*<#-<?)|llP3 OkllLTDtLTfeO, ft # — O 
T J 8 2 2 tl £ » 

[0106] 

02 1 feitfH2 2tC^*ti5lft)t8K:feV^T,-l8P3 0 * I t) 7 7 -1"^ - 8 2£A5Jfc 

© at is t± , ±m?> £ ? ic*§tm<Dyt¥m? i otioaftsns, 

[0107] 30 

F,fl P 3 0©littai^Tti«:<> ±!2©«fc3tc3il7Jlfc)t©lfiS%SlS-rSt«*ffi ! lf3* 
ft4 OOai^IST'fe^ (#M:^J^.tf±l2©^(3)fe«J:tf(4)) 0 
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w m « ft © & s £ i m^m<DK7 r -< s^-icytzm < c tizmm-e&^tco ft © 7? ft & 

'463©lcajft«:U>Xfe«J:tf»IfiiSSil^ffiffl*nfeo *»l»£*^T{i, ISPiDfeSlO 

©.fc^tflFffl-rSo SB * M K: , 7 7-f'<- (t LHPA s )t«l*!S©I^P.tf ; f OSS£0 
l©77^A-**tf) ^Oft©3»Atfa^tfHc&3o HBElc*f8l?l3©#*ft8ltt, # f§ B£ 

E*i2nft- oj^±©F^ptJiww^®#^^*c©ffi^-*3-&^*ffiT:LTgap©&©?iJ^ 

[0109] 

m-BHP*W-rs«ifi^ffi©{fi©ffli^fcbTtt, ^SlUifi^^^^Sa^^iS (NSOM: 
Near — field Scanning Optical Microscopy) \Z 
*3 S ffl ifc # & 5 o 02 3^1^82 5©*n^n«*fSM£iP8aLT»li8Lfcj£SES!jfi 

[0110] 

02 3J5J:Df0 2 4 C^t J: KM 9 0 (0^^f ) t3£*-£>nfcl£^9 2 

^ii:t, i^^h Ltitfflt^si i o oot*E2iT5. §ii ooaiEffii o 2 ^ 
Wt^^fiiMSIt'fe^o !E^)3t£lSI 1 0 T- f U ffl £ *i £ JS 7 ;l/ 2 0 tl S "T 

3 £ JS 7 ^ ;i/ A 1 0 4%, 00 *. fcf *i I* £ J: t) . ff © IE M l 0 2KiSt5. & II 7 -r ;l/ 50 
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a i o 4 asi^i tt>ityt<D%i&%m t tc$>k , m-cvrnm^ffimcomn 1 o e tmpiz 

tlfci^f ©iffiHSitt 1 0 8 $ £f „ 
[0111] 

H2 3Kj5fll"ewt±iE, =g g Hi i6 fc ft « , li^ICtil^aONSOMlf I 

5 ii £ S> ft & o /H$3fi<J&Sffi^*U±. liSESIt5#I7^;Vi, 1 0 4 ffld K: 88 ttT 
IlUi H ^ © S *f (IJ T $1 g 1 0 0 f D IE M 1 0 2EDHSt54B7^HHCfi(JTU^ 

[0112] 

llT% S§i ooii, il ft t§ ( M ft * - F ) fclttf(i4<> ft ( *fc M * - F ) i: L 10 
TffffltS. iI<Dli(il 2 3^it>*@2 4£iS-r&©£P ! 0t«-e;&£o 02 SO^fflt 

^ "T <fc 5 ' fc , fttgfi 0 0 fc: A 9 IE ® l 0 2 ic ft *» a o ?tli^l7y l 0 4 <D S tii 

I±Ol*§<DIiME?iJOS®^S}g« 1 0 8£*££--r£o 1^T< ft « IE S 1 O 2 ± 

MS©fci6ft1&fcB§§9 4&C<g5M£ft3o 'J> < t t> (D mW&ftBVl I 0 8^ggl 0 
0 © IE S 1 0 2Jt©^S7.^1/A 1 0 4 K # £E f £ C £ fc «t " 0 . Ill 0 0^&MS9 2 

[0113] 

N S O M <D m ft & It ffl a <D Tf & J: t> J* £ * ft > S # S g » ft JS ft ± f £ . L L 
HIS K li . ±EOJ;3£iSS*ll©PlP«)eSi(i ( d / A ) 4 T? » 4> L , #g ± "T 3 {§ 20 
# © & # Hf K<E < fc S 6 . I^T't5iifilcaiS±©Ifi^S^= Lfc^oT 
J:»)Sv^ftS^aj5!t-rsfc46tcBaP^J:t)/hS<#e.ftSti:oftT. * 51 9§ © — © 

ii*iiiDiipcj:5N s o Mmsicx ft.t> nz&^ytfcmi* , mmw^mfeVi t 
SoTcejfeoNsoMicjt^sfcs-rs-rwfijfca:*., * ft « * fs IB © ft £ 5£ » , h n © 
mmmmmmmizm^ a*ttiiBP*isio#<*B5Wj*jig«ojH>iiifc«»jtttttt>T 

0*ft£Stl5^5Tf«5, fft a "T ft tf . *^li©N S OMgf ttlE^ ( d / A ) 4 T 

oftStttiSf tna:^;: »c «fc s o 

[0114] 

0 2 6 43 i tf ^ 2 7 -r {ft © ^ m m x* it , - o x $ & a „ isffloip^t t5*iifi 

fc££ft¥«?£:ML, &Kvx*rt©«Jfi«^fl5W3*JB#fcl?8n©EH:&I*LT\ 30 
[0115] 

VX^l 2 0l±^H^<DS«±lC*ll8l«ft, -O«±01P 1 2 4*tt5^l7^H 

1 2 2 & A, T? V £ . 417^1/L 1 2 2 <D |g 1 COm.m 1 2 2 a i£a)(|«gffi*«ifc| 
jSt5±3K, S&l?©*t8fc©^»iW^gEg£ftfcSM#^^#cl 26%417-f/Hl 

2 2 © 15 1 © S ® 1 2 2 a ± fc: K S o MP 1 2 4 ©Hi 5 f o t A t ^ifi A ^ f t 
5Alf^ 1 3 0 fct , VX^ 1 2 OiDH 1 ©il 1 2 2atCft^6ftS 0 A I* ft 1 3 0 tt 

fc&lZ, mu I 2 4?:I5#I7^I/A1 2 2Ca»?h5. 
[0116] ' 40 

tZOOjS%0 2 6l:0'2 7£^T. & 2? f £ ® ft (C©J»^^^H) (c *J JS f 5 BBg T- 
, X U y h #c © Bfl P 1 2 4 a # & JR "7 -f )V A 1 2 2 03 K S ft 3 „ £ £ \C , R * It It 

6 ft © ga p ! 2 4 b A< , roo.§©Iii: Lt{t?.n5„ ft 1 3 otivx^ 1 2 0 2: ft 
L „ O T* ft « ± §5 © ± 5 K , affi!(f?*Jg^l2 6A^fc5.Lfcil^^J«®Jg«tcJ;?,ii 
3fi£ftfc£5Ma&JHfc&fc» P^P 1 2 4 at l 2 4 b£ii!M5iii£ftSo * © IS * , Ji ft 
HttSISlOSIl 4 Ibfcii 1 4 2 0/<>-yPBHJSn5. 
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oftteDc fie * cd m ft tt n , «*tfuv«3ttt*fetiRrajt*3fctt»i!k«*«ffl-e** 

o 

[0118] 

W±£3ffl©ffli£^fctf3^M®ft*it?^0#|2 3z!K i^Lttft^, Mi £& # £ 14 TO 5 
[0119] 

[ ig to © sa m ] 

W ± IK TO L fc «fc 9 £ » * fg TO fc £ £ S H *3 T It . §S#&ft£i£tffTfett3o 10 
[0B©ffi#&»*TO] 

[02] a i tc^-rjt^ss^o^js^-f^Ao^ i (Dmrnwrnmr- %> & „ 

[|3] 0 1 If 0^I7^;1/A0g2 (Oild¥lit"fe§o 

[04] #f8TOfc«fcSft** : ?©fl&©H8S^©&JS7-f;l'A©3& 1 ®S®£>¥S0T-2d£ 

o 

[15] #S8TOfcJ:3ft^SR?©fte©^tt^©&«:7>f>I/A«g2®ai5©¥ffiia - efc3 

o 

[06] #»TOK:£Sft^3S?©£5Kte©IISi0O©&JH:7.-f;l'i».©^ 1 £> * M © ¥ 31 0 
■P 3 o 20 

[0 7] #fgTOlc<i:3ft^iiif<D£ 5>tcffi<DHSSWlc[)^S7^ /I/ A H 2 © S Si ¥ ® 0 
[08] #IITO£cfcSft^^f©S5£ffi«fiffi0J©&fi:7^;l'A<E>^ l <D ft M © ¥ 31 0 
[09] *%TOt«kS)tt^3R?O*6k:fl!iOliaEffO©&JII7-r;l/A«m2©aao¥iB0 

[01 o] ig to t «t s^f if £>Km<DmMMe>&m7 -< 1 <d ft si <o ¥ 3i 

0 7? 2& S o 

[0 1 1] #ieTOKJ:Sft^lRf©*£Kfl&©2lffi0J©&JS:7^;l'A0£2©&ffi©¥B 

30 

[0 1 2] *^TOOt«tS^¥jfS : ?»z:R|-rsAI*fe<3:t;aj|#yfiO«|{5f^WE»*^-r«ll& 
[013] Bap<D5iJ*<BBlt&n7£^JB7-f;l/A*iiLT^5^oe2S*, A £* ft <D ft f x 

[0 14] Bfln©^J#TOtt&tt;fc&«:7^;I/A£ffiLTfT3ft©£i£*. Aft^O^fx 

[0 1 5] ZOO#i7^;VAiD0SeS?:it^7 7T'$«. — 7?©#M7^;l/Aaja 

mp = i n m -e fib m n <d ie7o * m z- , m?5(D&my * fr^itmtmmp T*mvmv\ 40 

o H P * « * SU fc: {ft S fc: K P £ g b P / 2 <D^»J£:3foJi»3iftft3ifl5#c3:<i ifell 

[01 6 ] ( A ) « , m P © ?ij # TO ^ fc 4 Jg 7 -f ;!/ A * 9 L T *t 5 ft © (5 * , ft f x * 
; p =p _ £ = h c/A, feitf k x = k i n c s i n flOHfit LTif U - X ^ — ;l/ T? ft ^ 

§ o (B)'U, ISP05iJi!)'i^ft*l7'f ;l/A*ILTfT?)t®eS*, ft f X * )V ¥ — 
E = h c / A , ftitfk x = k i nc s i n 6 ©fflSi: LT^l/-X^-;VPgSt5 ^ 

[0 1 7] roOtl7^VAOO^eS^St7'7 7T'S5o S#l7^;I/A(i#-0 50 
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P = 0 . 5 /im©)lfflWgffii«*f ^fcSffi?;tt§o 
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* S iff Jft J£ « O 5U i: H P O 5U (± fit B W K ^ SE ^ T? & S 0 

[02 0] )tOAItft*IILTllt5)t©£S*II?«k:^Mt5gl*^tiiI 
HIT\ ^^SlIliiUlIK^f 7y;1/^-J: L T *f S9j T? * . 
[02 1] #58i!H»<:J:SjRftS©iSII&&8tBn?&S. 

[022] *mmic £ z>Myt%BV®tmmmmT* & % o 

[02 3i *&wic£zfeMm&mmftmmwmmw<Dmmmmm-v. amiit-F 

T» ft IS * T* £ Z o 

[02 4] #fgi?!k:«l:S^aESi£J8*ft^H«»&H©##Lfc«l&H-ea5So 
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[02 6] y * h v y ^5 7 > - v t. * t {.rmrnz nrc*$£w<Dyt¥m?<Dmv&mmm 

"2? £> -?) o 

[02 7] *l!9^IfflLfe7* h'J V^77^-YX^CJ:D, «tttftI**t5S 
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